With declining mortality rates and increased life expectancy leading to ageing populations in many nations, governments are increasingly prioritising the improved health and well-being of the elderly among their national goals. 1 2 In order that such goals be achieved, important life course determinants of health and well-being in the elderly must be considered. Military service is considered a significant ''hidden variable'' underlying current knowledge about ageing. 3 4 Many major studies of ageing have failed to include military veteran status in their investigations 4 despite the high prevalence of war service among elderly cohorts (for example, it has been estimated that 76% of United States men aged 70-74 are war veterans 5 ) and an existing veteran literature showing longterm adverse physical, psychological and socioeconomic consequences of war service. [6] [7] [8] [9] [10] [11] Few studies have investigated the unique effects of the Korean War, in particular, on well-being in elderly veteran survivors. Korean War veterans have sometimes been included as relatively small subgroups among larger cohorts of Second World War 7 or Vietnam War veterans, 12 while other studies have grouped veterans of various conflicts together. 9 13 Before two recent studies showing increased mortality 14 and cancer incidence 15 in Australia's Korean War veterans, there were no major investigations of the impact of war service upon health or well-being in large groups of this Australian veteran population.
This study explores the association between quality of life, life satisfaction and war service in Australia's surviving male Korean War veterans compared with Australian men who were not involved with that war. Part of a larger investigation that found substantial psychological morbidity in these veterans, 16 this study explores several domains of quality of life and well-being including satisfaction with life as a whole, perception of general physical and psychological health status, social relationships and the adequacy of environment. Aspects of Australian Korean War service, including age and rank at deployment, being wounded in action and severity of combat exposure are investigated for their association with quality of life 50 years after the war.
complete sampling frame of adult Australians. Responses to questionnaire items were used to identify a subgroup (the comparison group) who were Australian born or had arrived and settled in Australia by the end of 1955.
Completed questionnaires were returned by 6122 (81.4%) veterans and 1893 (63.9%) of the Electoral Roll sample. A subgroup of 1510 (79.8%) Electoral Roll participants met eligibility for inclusion as the comparison group. The mean age in both study groups was very close to 75 years, and participants ranged in age from approximately 66 to 99 years old. The Korean War veterans were slightly less likely to be married or in a de facto relationship (71% vs. 77%) or university educated (4% vs. 7%).
Korean War deployment characteristics
Fifty-six per cent of the participating veterans were aged 21-25 years at the time of their first Korean War deployment, and 29% were in their first or second year of military service. Fiftyfour per cent served with the Army, 38% with the Navy and 8% with the Air Force, and 74% served under an enlisted rank, while 19% and 7%, respectively, were non-commissioned officers (NCOs) or officers.
The group averaged a total of 285 days of deployment to Korea. For 45%, the Korean War was the only major military conflict to which they deployed, whereas others reported involvement in conflicts such as the Second World War and the 1950-1960 Malayan Emergency.
Being wounded in action during the Korean War was reported by 871 (14%) participating veterans. Approximately one quarter of these sustained injuries that were treated at a local aid post such as a sick bay or field ambulance before return to duties (labelled ''evacuation type 1''); a quarter reported evacuation to a local field or ship hospital before return to duties (''evacuation type 2''); a quarter reported evacuation to a hospital in Japan before return to duties (''evacuation type 3''); and a quarter reported evacuation to Japan and then to Australia, without return to duties in Korea (''evacuation type 4''). Each increase in category of evacuation, from type 1 to type 4, is considered likely to represent an increase in injury severity.
Measures
The self-report questionnaire included the Life Satisfaction Scale, 17 the 26-item World Health Organization Quality of Life questionnaire (WHOQOL-Bref), 18 19 some demographic questions, the Combat Exposure Scale (CES) 20 and questions concerning the year that Korean War veterans first joined the Australian armed forces, any deployment to other major military conflicts, whether or not wounded in action during the Korean War deployment and any associated treatment or evacuation.
The Life Satisfaction Scale, which assesses satisfaction with life in general, 17 has been reported to perform well in large population-based studies 21 and have satisfactory psychometric properties. 17 22 The scale's single question (''How do you feel about your life as a whole, taking into account what has happened in the last year and what you expect to happen in the future?'') has seven possible responses (see figure 1 ). The raw scores (S), ranging from 1 to 7, were converted by applying the linear transformation 100(7-S)/6 and presented as ''percentage life satisfaction'' (PLS). 21 23 These transformed scores range from 0 (zero) to 100 with higher scores representing higher life satisfaction.
The WHOQOL-Bref 18 19 contains two individual questions exploring overall self-rated quality of life and satisfaction with health, and 24 questions that explore the four domains of physical health, psychological health, social relationships and the environment. Domain scores range from 4 to 20 with higher scores denoting higher quality of life. 18 19 Domain scores have been shown to demonstrate satisfactory discriminant validity between ill and well subjects, internal consistency and testretest reliability. 19 The seven-item CES, 20 used to measure the severity of combat experience during Korean War deployment, is a widely used measure of combat exposure in war veterans. 3 24-29 Final scores on the CES are divided into six categories of combat severity ranging from no combat to heavy combat. 3 20 Data on additional Korean War service characteristics, such as service branch, rank, date of first deployment to Korea, age at deployment and duration of deployment, were obtained from records maintained by the DVA. Date of first deployment to Korea was used to categorise veterans into three deployment eras: (1) those who first deployed during what is termed the ''mobile phase'' from the commencement of the war in June 1950 to the end of June 1951-this phase is characterised by many significant and bloody offensives and counter-offensives taking place over long distances along a moving front line; (2) those who first deployed during the ''static phase'' of the war between July 1951 and late July 1953-a period of armistice negotiation, but also ongoing hostility on a fairly static front that eventually became the ceasefire line; and (3) those who first deployed after the armistice was signed on 27 July 1953.
Statistical analysis
Statistical analyses were performed using SPSS version 11.5 30 and Stata version 8.0. 31 The age distribution of the Electoral Roll-based comparison group participants (18% aged ,70 years, 64% 70-79 years and 18% 80+ years) differed from that of the Korean War veteran participants (6% aged ,70 years, 85% 70-79 years and 9% 80+ years). Weighting factors, based on the proportions of participants in 5-year age bands in each group, were therefore applied to the results of the comparison group participants to correct for the difference in age distribution between this group and the participating veterans.
Mean and standard deviation (SD) scores on the WHOQOLBref and Life Satisfaction Scale were compared between groups after applying the weighting factor to the results of the comparison group participants. Differences between unweighted means were then analysed using multiple linear regression, 32 first adjusting for current age and subsequently adjusting for additional potential confounding factors. 
Research report
Differences across subgroups of veterans according to deployment characteristics were modelled using linear regression. Mean differences and their associated 95% confidence intervals (95% CI) and significance tests were first obtained using raw scores and then calculated with adjustment for potential confounding factors.
For some deployment characteristics (exposures), the existence and magnitude of response trends across exposure categories were also computed, using the exposure categories as linear variables in the regressions.
RESULTS
Responses to the Life Satisfaction Scale, completed by 6062 (99.0%) veterans and 1506 (99.7%) comparison group participants, are shown in figure 1 . In relation to their life as a whole, recent past and future, veterans were less likely than the comparison group to report feeling delighted, pleased or mostly satisfied, and more likely to report feeling mostly dissatisfied, unhappy or terrible.
Percentage Life Satisfaction (PLS) mean and SD scores are shown in table 1. Veterans recorded significantly poorer PLS scores (mean PLS = 56) than the comparison group (mean PLS = 69), representing poorer life satisfaction. The multivariate adjusted mean difference value of 212.03 represents an effect size of approximately 0.5 of the pooled group standard deviation. This is conventionally defined as a medium effect size, 33 representing an important or meaningful difference between the two groups.
Veteran and comparison group responses to the WHOQOLBref's two individual measures of self-rated quality of life, and satisfaction with health, are shown in figures 2 and 3. Veterans were less likely than the comparison group to rate their quality of life as good or very good, and more likely to rate their quality of life as very poor, poor or neither poor nor good. In a similar pattern, veterans were less likely to report being satisfied or very satisfied with their health, and more likely to report being very dissatisfied, dissatisfied or neither dissatisfied nor satisfied.
Mean scores for the WHOQOL-Bref's two individual questions on self-rated quality of life and satisfaction with health, and for the instrument's four domains, are shown in table 1. Veterans had poorer (lower) quality of life scores on all six WHOQOL-Bref measures. The difference between groups on the physical health domain was slightly larger than the differences between groups on the other WHOQOL-Bref domains.
On each of the WHOQOL-Bref measures shown in table 1, the multivariate adjusted mean difference values represent effect sizes of between 0.6 to 0.8 of the pooled group standard deviations. These are considered medium to large effect sizes, 33 which suggest important or meaningful differences between the two groups on these quality of life measures.
Mean PLS scores for veterans across subgroups of Korean War deployment characteristics are shown in table 2. Decreased life satisfaction (as denoted by decreasing PLS) was most notably associated with increasing levels of combat exposure and decreasing level of rank during the Korean War. Veterans reporting heavy combat exposure had mean PLS scores approximately 15% lower than veterans reporting no combat. The expected decrease in mean PLS per categorical increase in combat exposure level (eg, from ''moderate'' to ''moderateheavy'') was 2.72 (p,0.001). Veterans who served under enlisted ranks had mean PLS scores approximately 12% lower than veterans who served as officers. The expected decrease in mean PLS per categorical decrease in rank, from officer to noncommissioned officer to enlisted rank, was 5.00 (p,0.001).
There was a statistically significant association between increased life satisfaction and service branch (with Air Force veterans reporting highest PLS and Army veterans reporting lowest), older age at deployment and absence of any experience of being wounded in action during Korea, but these effect sizes were small. 33 While observed associations between increased life satisfaction and increasing duration of deployment, and deployment era after the armistice, reached statistical significance, the total differences in mean PLS scores across subgroups of these deployment characteristics were extremely small. There was no association between life satisfaction and deployment to another major conflict other than the Korean War (not tabulated).
Mean WHOQOL-Bref domain scores were also compared across deployment characteristics. Because the patterns of association between domain scores and deployment characteristics were similar for each of the physical health, psychological health, social relationships and environment domains, only the results for the environment domain have been given in table 2.
Increasing levels of reported combat exposure were strongly associated with poorer quality of life, as denoted by decreasing Other significant associations, although with small effect sizes, were observed between decreasing mean domain scores, army service, increasing duration of deployment, deployment before the armistice and being wounded in action. There was no association between scores on any of the domains and age at deployment, or deployment to another major conflict (this variable is not tabulated).
DISCUSSION
This study provides evidence that, 50 years after returning from the Korean War, Australia's surviving veterans are experiencing a very low level of life satisfaction and quality of life compared with similarly aged Australian men, and this is strongly associated with the severity of combat experienced during the Korean War and low rank.
With respect to how they feel about their life as a whole, taking into account what has happened in the last year and what is expected to happen in the future, Korean War veterans are more likely than other Australian men to report feeling dissatisfied or unhappy. The veterans' mean PLS score of 56% is well below the mean of 69% recorded by the comparison group which, in turn, is consistent with Cummin's (1998) proposed universal norm of 70% 34 and Dear et al's (2002) finding of a 70.4% mean PLS score in Australian adults. 23 The WHO defines quality of life as ''individuals' perceptions of their position in life in the context of the culture and value systems in which they live and in relation to their goals, expectations, standards and concerns''. 18 Using the WHOQOLBref, veterans scored more poorly than the comparison group in relation to their physical health, including ability to perform activities of daily living and mobility, psychological functioning including self-esteem, concentration, negative mood and body image, social relationships including personal relationships and social support, and environment including financial resources, transport, safety and access to information.
As lower life satisfaction and well-being have been shown to be closely associated with both physical and mental health, 23 35 the findings in this study are consistent with previously reported findings of increased mortality, 14 elevated cancer incidence 15 and poor psychological health 16 in Australian Korean War veterans. However, health-related factors alone are not the only factors known to affect current life satisfaction, and may not be the only explanation for the Australian veterans' poor results. While this study was limited to a single-item life satisfaction instrument, the concept of life satisfaction is multifaceted and has been described in terms of morale, positive self-concept, finding life meaningful, pleasure in daily activities, success in achieving major goals and optimism, 36 and reactions to particular life concerns such as income or housing. 37 Dear et al (2002) reported associations between life satisfaction and various socioeconomic factors including home ownership and employment status. 23 Quality of life is also considered a multidimensional subjective assessment measuring not only health issues but also other dimensions of life that might include lifestyle, happiness, adequacy of material circumstances, social relationships and level of freedom. 18 35 38 There was not scope within the current study to investigate veterans' diverse life experiences from the intervening period since the Korean War, both related and unrelated to military service, which may have impacted upon the various dimensions of life satisfaction and quality throughout the life course of this group.
Among the Korean War deployment variables investigated in this study, increasing combat severity and decreasing rank showed the strongest associations with poor life satisfaction and quality. Stress and painful memories associated with combat severity have previously been shown to have a longterm adverse impact upon elderly veterans' psychological 3 7 39 40 and social well-being. 10 41 Decreasing rank has also previously been shown to be associated with increased morbidity in later life. 7 Reasons for this association may include personality traits that might vary across ranks such as coping skills or leadership ability, effects of military experiences that might vary across ranks such as type of training, access to strategic information or exposure to dangerous duties, or non-military factors associated with rank such as socioeconomic status. Interestingly, the mean PLS score for officers (67%) is very close to that of the comparison group and to previously reported Australian adult 23 and universal mean results, 34 and the officers' mean WHOQOLBref environment domain score (16.59; SD 2.23) is slightly better than the comparison group mean (16.24; SD 2.15). These findings suggest little or no long-term adverse effect of Korean War service on life satisfaction or quality in this higher ranked group of veterans.
Findings in relation to other war deployment factors are scarce in the elderly veteran literature. Allender et al (2006) reported an association between poor quality of life and possible chemical warfare agent exposure. 42 Contrary to reports of older war deployment age being associated with later life disadvantage 10 and service branch being unrelated to later psychological well-being, 7 we found weak associations between decreased life satisfaction and younger deployment age and service in the Army. Previously reported associations between war-related physical problems and current psychological distress in elderly veterans 7 may be similar to the association we found between being wounded in action and decreased current life satisfaction. Unlike many recent studies, which have relied on small, 43 treatment-seeking 29 or self-referred veteran groups, 7 a major methodological strength of this study was the participation by 81% of the entire surviving Australian male Korean War veteran population resident in Australia. Further, the inclusion of a large community-based comparison group, matched to the Korean War veterans for age range and Australian nationality or residency in Australia at the time of the Korean War, provided an important benchmark against which the well-being of the veterans could be usefully compared. Other methodological strengths include the use of well-validated instruments and access to DVA-held data for some war-related service characteristics in preference to relying exclusively on veterans' recall. Methodological limitations to the study, however, include the reliance on self-reported measures and the necessity for retrospective assessment of some deployment-related factors, leaving some study data vulnerable to recall bias. The study is also limited in part by a lack of baseline health information for the two study groups at the time of the Korean War. It is known, however, that at the time of the Korean War, Australian armed forces volunteers were screened for their fitness to serve. Exclusion criteria included poor health, chronic diseases or serious congenital abnormalities, overt personality problems or behavioural disorders, and IQ scores below 80.
14 It is possible, therefore, that the Korean War veterans were, on average, in better health than the comparison group at the time of the Korean War. Previous literature suggests that the exclusion of unfit persons from the armed forces can result in a ''healthy soldier'' effect, which may partly conceal increased morbidity or mortality that should be attributed to war service. 44 45 If such a ''healthy soldier'' effect were to exist in our data, this would suggest that the observed group differences, in the direction of poorer well-being in veterans, actually represent an underestimation of the true magnitude of the differences that could be attributed to Korean War service.
While past military experiences and other past events that have shaped the life course of ageing veterans cannot be changed, there may be interventions that can prevent or reduce ongoing suffering in this high-risk group. Low quality of life has been shown to result in increased health care utilisation and mortality; 13 therefore effective intervention may have considerable future health cost benefits. Consideration of the impact of war service on ageing may assist governments to effectively respond to current and projected population health needs as vast numbers of veterans worldwide move through, and towards, old age.
